Recent work in perceptual decision-making has shown that although two distinct neural components differentiate experimental conditions (e.g., did you see a face or a car), only one tracked the evidence guiding the decision process. In the memory literature, there is a distinction between a fronto-central evoked potential measured with EEG beginning at 350 ms that seems to track familiarity and a late parietal evoked potential that peaks at 600 ms that tracks recollection. Here, we applied single-trial regressor analysis (similar to multivariate pattern analysis, MVPA) and diffusion decision modeling to EEG and behavioral data from two recognition memory experiments to test whether these two components contribute to the recognition decision process. The regressor analysis only involved whether an item was studied or not and did not involve any use of the behavioral data. Only late EEG activity distinguishes studied from not studied items that peaks at about 600 ms following each test item onset predicted the diffusion model drift rate derived from the behavioral choice and reaction times (but only for studied items). When drift rate was made a linear function of the trial-level regressor values, the estimate for studied items was different than zero. This showed that the later EEG activity indexed the trial-to-trial variability in drift rate for studied items. Our results provide strong evidence that only a single EEG component reflects evidence being used in the recegnition decision process.
Introduction
In studies examining the neural processes used in decision making, it is often assumed that if a neural response varies as a function of some perceptual or memory variable, it tracks the evidence being used to make a decision. However, this view does not discriminate between early representations of stimuli and evidence extracted from them that is used in the decision process.
In previous work, single-trial analysis of EEG in concert with diffusion decision modeling of choice and reaction time (RT) has been applied to examine the neural components of perceptual decisions. In a face/car discrimination task, Philiastides et al. (2006) used a singletrial analysis, also known as multivariate pattern analysis (e.g., Blankertz et al., 2011; Pereira et al., 2009 ) that weighted signals from an array of electrodes to produce a single component value that represented how car-like or face-like was the EEG signal. Two components were obtained that tracked stimulus quality, one at around 180 ms and one at around 380 ms (by component, it is meant a significant single trial regressor signal as in Philiastides et al., 2006) . Ratcliff et al. (2009) sorted the behavioral data for each condition into halves based solely on the EEG component value to which they fit the diffusion model. Drift rate (quality of evidence used in the decision process) differed for the two halves, but only for the late component. This suggested that the later component tracks information being used in the decision, but the earlier component represents the quality of the stimulus encoding from which decision-relevant information is extracted.
In the behavioral memory literature, there is considerable debate about whether one or two processes are involved in making recognition decisions. The single-process view, reflected in most computational modeling approaches, proposes that recognition decisions are made based on either a single source of information or on information from multiple sources that is combined into a single continuous measure of memory strength (Cohen et al., 2008; Dennis and Humphreys, 2001; Dunn, 2004; Gillund and Shiffrin, 1984; Hintzman, 1984; Shiffrin and Steyvers, 1997; Starns and Ratcliff, 2008, Starns et al., 2012; Wixted, 2007) . By contrast, the dual-process view proposes that there are two distinct decision processes that are used in recognition-a sense of familiarity that is a continuous variable and an all-or-none recollection component based on details about the encoding event (Rotello et al.,
